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ROSICLARE-FREDONIA CONTACT IN AND ADJACENT TO
HARDIN AND POPE COUNTIES, ILLINOIS 1
FRANK E. TIPPIE2
Urbana, Illinois
The presence of a possible unconformity at the top of the Fredonia limestone,
which is the lowest member of the Ste. Genevieve formation of the Mississippian
system, has been recognized by a number of geologists in the past few years. At
a meeting of petroleum geologists in Mattoon, Illinois, in February, 1938, L. E.
Workman3 presented data indicating an unconformity involving structural
deformation and erosion at the base of the Rosiclare sandstone in the Clay
City-Noble area of Clay and Richland counties. He pointed out that the
Rosiclare sandstone thins over structures and that the interval between its base
and the top of a distinctly sandy zone in the Fredonia varies considerably, and
also suggested that "on consideration of lithology only . . . the base of the
Rosiclare sandstone . . . might well be considered the base of the Chester series. ,,
In his study of the Iowa (Lower Mississippian) series, J. N. Payne4 recognized
the same features noted by Workman two years earlier and also called attention
to an apparent overlap of Rosiclare sandstone on the underlying Fredonia lime-
stone along the margins of the Illinois basin and the existence of areas of channel-
like thinning of the Fredonia limestone in southwestern Illinois.
Recent studies by the writer, including the examination of many diamond-
drill cores obtained in testing for fluorspar, in extreme southern Illinois and in
the neighboring part of Kentucky have furnished new evidence bearing upon
the stratigraphic relations of the upper part of the Ste. Genevieve limestone as
that formation is currently recognized. Some disagreement exists among mem-
bers of the Illinois State Geological Survey regarding the significance of this
evidence, so that the writer's conclusions have not been adopted as official by
the Survey. However, the data obtained by the writer and his interpretations
are presented here because they have an important bearing on, and may stimu-
late further consideration of, the problem.
The Ste. Genevieve formation is overlain by the Renault formation in Hardin
and Pope counties. In southwestern Illinois the Aux Vases sandstone intervenes
1 Read before the Illinois State Academy of Science, DeKalb Meeting, May, 1944.
2 Subsurface Geology Division, Illinois State Geological Survey.
3 L. E. Workman, "Subsurface Stratigraphy of Cypress to Fredonia Formations in the Illinois
Basin," with discussions by Lynn K. Lee and Robert G. Kurtz (February 4, 1938, mimeographed).
4
J. Norman Payne, "Subsurface Geology of the Iowa (Lower Mississippian) Series in Illinois,"
Bull. Amer. Assoc. Petrol. Geol., Vol. 24 (1940), p. 129; Illinois Geol. Survey Rept. Inv. 61 (1940).
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between the Ste. Genevieve and Renault formations, but according to the writer's
interpretations, it is not present east of western Johnson County, as shown in
the cross section BB' (Fig. 3). Throughout the area covered by this report, the
Renault formation may be subdivided on the basis of insoluble residues into five
persistent zones,5 as follows.
Average
Zone Thickness
{Feet)
E. Cherty limestone, characterized by silicified fossils, 5 to 27% insoluble 25
D. Coarsely silty limestone, total residue 8 to 15%, 6 to 10% consisting of coarse silt grains 10
C. Finely silty shales with few limestone lenses, 75 to 80% insoluble 20
B. Relatively pure limestone, average residue about 9%, coarse insoluble portion charac-
terized by fine acicular quartz crystals and very fine tubular silt aggregates comprising
1 to 4% of total rock 13
A. Argillaceous, coarsely silty limestone, total residue content 10 to 58%, 5 to 15% con-
sisting of coarse silt grains 14
In and adjacent to Hardin and Pope counties, Illinois, the Ste. Genevieve
formation is divided into three members, the Levias limestone above, the Rosi-
clare sandstone, and the Fredonia limestone below.
The Levias limestone is readily separable from zone A of the Renault forma-
tion by an abrupt change in total residue content in that the Levias averages
less than 7 per cent insoluble and the coarse fraction, characterized by very fine
silt aggregates, rarely exceeds one per cent of the total rock. The Levias is
typically light buff coarse very oolitic limestone containing coarse pink crinoid
fragments and becoming sandy in the lower part. The upper few feet are generally
buff to light brown more or less oolitic limestone. In most places, the contact
between the Levias limestone and the Rosiclare sandstone is gradational, the
lower 3 to 5 feet of Levias being more or less sandy. However, in a few diamond-
drill cores in Hardin County, a thin conglomerate has been noted in the basal
Levias.
The Rosiclare, as typically developed in the area studied, is a very calcareous
coarse siltstone grading both laterally and vertically to very fine sandstone or
very sandy or silty limestone. The average calcium carbonate content of the
Rosiclare member is about 40 per cent and may run as high as 75 per cent. Con-
glomerates are very common in the middle and lower- parts of the Rosiclare.
These conglomerates have been recorded in study of cores and of geologic sec-
tions encountered in shafts in Hardin County. In the Cave in Rock district the
basal Rosiclare is, in many places, characterized by green very silty calcareous
shale. The contact with the underlying Fredonia is everywhere, so far as known,
sharp with an abrupt change from the high silt content of the Rosiclare to the
very pure oolitic limestone of the upper Fredonia.
The Fredonia member of the Ste. Genevieve formation, as currently recog-
nized, is readily divisible into three units, an upper limestone, a middle sandstone,
and a lower limestone.
6 F. E. Tippie, "Insoluble Residues of the Levias and Renault Formations in Hardin County,
Illinois," Trans. Illinois State Acad, Sci. } Vol. 36 (1943), pp. 155—57.
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The upper Fredonia is a relatively pure limestone with no silty or sandy zones,
shaly zones being developed only locally. The contact of the upper Fredonia and
the underlying sandstone is a distinct break from limestone above that is non-
sandy, non-glauconitic, generally non-oolitic, brown, and very fine-grained, to
limestone below that is sandy, glauconitic, oolitic, light gray to greenish, becom-
ing increasingly sandy downward. This break is generally marked in cores by a
dark brown shale parting which in many places exceeds § inch in thickness. The
contact shows unconformity as recognized by the writer at Barrett's quarry on
Bissell Bluff, Livingston County, Kentucky.
The middle sandstone member has heretofore been known as a "sub-Rosiclare
sandstone."6 It is here proposed to designate this as the "Spar Mountain sand-
stone," being so named because it crops out on the south slope of Spar Mountain
in Sees. 3 and 4, T. 12 S., R. 9 E., Hardin County, about 4 miles northwest of
Cave in Rock. It is typically developed at this place as a light gray to greenish
calcareous glauconitic sandstone or siltstone grading to very sandy limestone.
The best exposure seen by the writer is in the Oxford open-cut in the NE. J Sec.
4, on property formerly owned and operated by the Benzon Fluorspar Company.
It varies in thickness from 8 to 15 feet. There is everywhere a sharp break from
the Spar Mountain sandstone to the characteristic non-sandy lower Fredonia
limestone.
The lower Fredonia is in general a white to light brown relatively pure and
more or less oolitic limestone. In many places it is petroliferous. As shown in the
cross sections (Figs. 2, 3) it contains at least two thin sandy zones that rarely
exceed 2 or 3 feet in thickness, in contrast to the Spar Mountain sandstone which
is rarely less than 8 feet thick. A sandy zone about 30 to 40 feet below the Spar
Mountain seems to be traceable throughout most of Hardin County, although
it was not recognized in some cores in the Rosiclare district. The lower Fredonia
limestone is about 125 feet thick and is underlain by the St. Louis limestone. The
basal contact is characterized by coarse buff to light brown oolitic or partly
crystalline, partly sandy or silty, non-cherty limestone resting on dark brown litho-
graphic to very fine-grained cherty dolomitic limestone of the St. Louis formation.
In the vicinity of Spar Mountain the interval between the base of the Rosi-
clare sandstone and the top of the Spar Mountain sandstone varies from 55 to 67
feet. Locally the interval is considerably less, but this condition is thought by
the writer to be correlative with the presence of fluorspar ore in the upper Fre-
donia limestone and the thinning of the latter by solution during mineralization
and therefore not a depositional feature. The Spar Mountain sandstone in this
area averages about 10 feet in thickness and the underlying lower Fredonia lime-
stone is about 120 feet thick.
Ten miles southwest of Spar Mountain, in the vicinity of Rosiclare, the entire
thickness of Fredonia limestone averages about 115 feet. Here the upper Fre-
6 Stuart Weller and others, "Geology of Hardin County," Illinois Geol. Survey Bull. 41 (1920),
p. 109.
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donia limestone and the Spar Mountain sandstone seem to be entirely absent,
and the Rosiclare sandstone is believed to rest directly on the lower Fredonia
limestone. If this interpretation is correct, the magnitude of the unconformity
below the Rosiclare sandstone is at least 75 feet.
Seven miles northwest of Rosiclare, in the vicinity of the Empire Mining
district in eastern Pope County (test hole 28 on cross section BB'), the interval
from the base of the Rosiclare sandstone to the top of the Spar Mountain sand-
stone is but 25 feet. Farther west the interval ranges from 30 to 50 feet as far as
Union County, where there are suggestions that the Rosiclare again rests on the
Fig. 4.—Rosiclare sandstone with 4^ feet of basal shaly part, on Fredonia limestone in Spar Mountain
district, SW. 1/4, NE. 1/4, NW. 1/4 Sec. 3, T. 12 S., R. 9 E., Hardin County.
lower Fredonia. The Spar Mountain can be traced throughout Hardin, Pope, and
Johnson counties except where the unconformity cuts it out entirely.
In the Spar Mountain district the thickness of the Rosiclare sandstone varies
from 22 to 43 feet. The upper Fredonia limestone in this region commonly is cor-
respondingly thinner wherever the Rosiclare is thicker. Variations of this nature
occur within distances of only a few hundred feet, suggesting that there is an
erosional unconformity between the two units and that w'lere it is thickest the
Rosiclare sandstone occupies channels cut in the surface of the upper Fredonia
limestone.
Where the Rosiclare is locally thicker than average, the lower few feet consist
of very shaly glauconitic siltstones. These are interpreted as having been de-
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posited in topographic depressions as the Rosiclare sea encroached on the land
and before complete inundation and widespread deposition of sandstone took
place. Figure 4 shows such a well developed basal shaly zone above the Fredonia
limestone and below the massive cross-bedded sandstone more typical of the
Rosiclare in the Spar Mountain district.
The cross sections clearly exhibit evidence of pre-Rosiclare structural defor-
mation in Hardin County. Whether this deformation is widespread or not has not
yet been determined.
A polished section of a diamond-drill core from Spar Mountain (Fig. 5) shows
the following features suggesting an unconformity at the Rosiclare-Fredonia con-
tact: (1) the contact between the^ formations is sharp and irregular; (2) the upper
inch of Fredonia limestone is slightly leached and of lighter color; (3) small dis-
colored solution channels in the Fredonia stop abruptly at the base of the Rosi-
clare; (4) a thin layer of black clay, possibly residual after leaching of the Fre-
donia limestone, separates the two formations; and (5) the basal Rosiclare is a
conglomerate consisting of pebbles of white oolitic limestone, typical of the
Fredonia, in a matrix of greenish siltstone. The pebbles of oolitic limestone are
leached and porous and are mostly subround though some are angular. Such
conglomerates have been noticed by the writer in many diamond-drill cores of
the Rosiclare. Conglomerates are relatively common throughout the middle and
lower Rosiclare. Leaching of the Fredonia pebbles and of the upper beds of the
Fredonia is significant, for such leaching could only take place under sub-aerial
conditions.
In contrast to the evidences of considerable erosional unconformity at the
base of the Rosiclare sandstone, the break between the Levias limestone and the
overlying Chester series does not indicate a comparable unconformity in this re-
gion. The maximum thickness of Levias thus far reported in and adjacent to
Hardin and Pope counties is 35 feet, and nowhere in these counties is it known to
have been entirely removed by pre-Renault erosion.
In Barrett's quarry on Bissell Bluff, 4J miles northeast of Smithland, Liv-
ingston County, Kentucky, where it is reported 7 that the Renault formation rests
on Fredonia limestone, examination by the writer reveals at the eastern end of
the quarry 6 feet of green shaly siltstone and sandy limestone, very similar in
character to the basal Rosiclare. This zone is overlain unconformably by 22 feet of
oolitic limestone, which the writer correlates as Levias, and is underlain un-
conformably by 39 feet of upper Fredonia limestone. The lower contact exhibits
at least 3 feet of relief in the eastern half of the quarry. If these correlations are
correct, a normal thickness of Levias is present and the amount of pre-Renault
erosion here also is negligible.
At a locality in Crittenden County, Kentucky, about 4 miles northwest of
Marion, it is reported 8 that Renault limestone rests on Rosiclare sandstone. The
7
J. Marvin Weller and A. H. Sutton, "Mississippian Border of the Eastern Interior Basin,"
Bull. Amer. Assoc. Petrol. Geol., Vol. 24 (1940), p. 820; Illinois Geol. Survey Kept. Inv. 62 (1940).
8
J. Marvin Weller, and A. H. Sutton, op. cit., p. 820.
j?IG> ^—Contact of Rosiclare sandstone on Fredonia limestone in diamond-drill core from Spar
Mountain district, SW. 1/4, SW. 1/4 Sec. 34, T. n S., R. 9 E., Hardin County.
NWSE 5 13 8NESW 32 12 8
NW SE 29 12 8
SENE 29 12 8
NENE 29 12 8
swsw 21 12 8
SENE 21 12 8
SWSE 33 11 Q
NESE 33 11 QSWSW 34 11
SESW 34 11 Q
NE SW 34 11SENW 34 11NWNE 34 11NWNW 35 11
SENE 27 11 Q
SESW 23 11 Q
SW NWr 25 11 Q
SESE 24 11 9
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Records Used in Cross Sections
(See Figures 2 and 3)
*£*P Company and No. ^!ter Sec- ^hip **n*?No. r * Section Hon s th
Livingston County, Kentucky
1 Barrett's Quarry section, 18-I-14
Hardin County, Illinois
2 Downey's Blufi section
3 Rosiclare Lead and Fluorspar Mining Co .—D .D.H . Ac . 1
4 Hillside Fluor Spar Mines—D.D.H. 107-D
5 Rosiclare Lead and Fluorspar Mining Co.-D.D.H. Dc. 22
6 Rosiclare Lead and Fluorspar Mining Co.—D.D.H. Ac. 14
7 Rosiclare Lead and Fluorspar Mining Co.—D.D.H. Dc. 15
8 R. S. Terns et al.—D.D.H No. 1
9 R. S. Terns—D.D.H. No. 1
10 Victory Fluorspar Mining Co.—D.D.H. No. 126
11 Victory Fluorspar Mining Co.—D.D.H. No. 117
12 U. S. Bureau of Mines—D.D.H. No. 25 (Victory)
13 Victory—Crystal—D.D.H. No. 3
14 Victory Fluorspar Co.—D.D.H. No. 55
15 Century Zinc Co.—Wm. Davis No. 17
16 Century Zinc Co.—A. L. Davis No. 1
17 Mahoning Mining Co.—S. Joiner No. 1
18 Mahoning Mining Co.—Hyman No. 4
19 Mahoning Mining Co.—S. E. Oxford No. 3
20 Minerva Oil Co.—Ledbetter No. 19
Union County, Kentucky
21 Phillips—Kington Coal Co. No. 1, 1-0-19
Union County, Illinois
22 Little Egypt Oil and Gas Co.—Bassler No. 1 SE SE 35 11 1 W.
Johnson County, Illinois
23 J. Zeppa—Albright No. 1
24 Tunnell Hill Oil Co.—Boner No. 1
25 Hiawatha Oil and Gas Co.—Cavitt No. 1
Pope County, Illinois
26 Ohio Oil Co.—Hancock No. 1
27 C. C. Whitlock et al.—Anthis No. 1
28 U. S. Bureau of Mines—D.D.H. No. 34 (Empire Dist.)
29 Thompson et al.—Anderson D.D.H. No. 1
Crittenden County, Kentucky
30 Detrick—Orr No. 1, 24-K-19
limestone overlying the Rosiclare was correlated with the Renault because no
Platycrinus penicillus (Ste. Genevieve index fossil) was found; however, neither
have any Renault index fossils been recognized in the lower part of this lime-
stone. 9 Inasmuch as the total insoluble residue content of the lower portion of
this limestone is very low and the coarse fraction contains fine silt aggregates,
many of them tubular in shape, typical of the Levias in Hardin County, and the
residue of the overlying beds check perfectly with zones D and E of the Renault, 10
the writer correlates the lowest 10 feet of limestone with the Levias. If this is cor-
rect, there is at this locality, also, no complete removal of the Levias limestone
before Renault deposition.
9 A. H. Sutton, personal communication.
10 F. E. Tippie, op. cit., pp. 155-57-
NWSE 22 12 2
SWNE 30 11 3SWNW 24 11 3
NENE 4 11 5NWNE 12 11 SNENW 34 11 7SENW 22 12 7
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Thus, in and adjacent to Hardin and Pope counties, Illinois, the uncon-
formity at the top of the Fredonia limestone is a more important break than is
the one at the top of the Levias limestone. If this condition should be true for
the whole Illinois basin, as the writer suspects it is from his studies of oil-well
cuttings in the basin, it may develop that the base of the Rosiclare sandstone,
rather than the base of the Aux Vases sandstone as now recognized, should be
considered the base of the Chester series of alternating thin sandstone and lime-
stone-shale formations.



